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= (54) Title: THE METHOD OF IMPROVING THE RADIO FREQUENCY POWER AMPLIFIER EFFICIENCY 
g== BASED ON THE BASEBAND DIGITAL PRE-DISTORTION TECHNIQUE 

5=5 (54)£E«*fr: ilT^*»^*KS^Wti^«****S»*M^r* 




1 . . .ESTABLISH THB NEURAL NETWORK, AND INPUT 

THE MODELING DATA AND NETWORK PARAMETERS 
2...CALCULATB THE MID- VARIABLE Vij BY MEANS OF 

THE MODELING DATA AND NETWORK PARAMETERS 
3. -CALCULATE THE OUTPUTJTNG Yij OF THE LAST 

NERVE CELL OF THE NEURAL NETWORK BY MEANS 

OF THE Vij 

4... CALCULATE THE OUTPUTTING Ym(KT) OF THE NEURAL 

NETWORK BY MEANS OF THE SAID Yij 
5. . .CALCULATE THE DIFFERENCE e(KT) BETWEEN THE 

Ym(KT) AND THE Y(KT) 
6.. .PROPAGATE BACKWARD BY MEANS OF THE t{KT), AND 

CALCULATE THE VALUE OF PARAMETER C 
7... IS THE C UP TO THE REQUEST? 

8.. .OUTPUT THE MATHEMATICS MODEL OF THE RF POWER 
AMPLIFIER 

9, ..CALCULATE THB PRE-DISTORTION ARITHMETIC OF THE 
RF POWER AMPLIFIER BY MEANS OP THE MODEL 

I0..INPUT THE INPUT SIGNAL TO THE RF POWER AMPLIFIER 
AFTER THE PRE-DISTORTION PROCESSING 
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(57) Abstract: The invention relates to a method of improving the radio frequency power amplifier efficiency based on the 
baseband digital pre -distort ion technique, which comprises: firstly, define a pivotal neural network structure and scale, and then 
input the original values of the modeling data and the network parameters to establish the neural network, mode) of radio 
frequency power amplifier; secondly, correct the network parameters by means of the backward propagation method, if the error 
is permitted, then output the neural network model of radio frequency power amplifier; calculate the pre-distortion arithmetic of 
radio frequency power amplifier, and input the input signal to the radio frequency power amplifier after the pre-distortion 
processing by the pre-distortion arithmetic. The invention can establish the accurate neural network model of radio frequency 
power amplifier easy to calculate the pre-distortion arithmetic, improve the efficiency of radio frequency power amplifier 
effectively through the digital baseband pre-distortion, reduce the cost and restrain the bleeding of the out-band spectrum at the 
same time. 



WO 03/092154 Al IIHllfllfiMiilUlilfl 



(57) 



WO 03/092154 PCT/CN03/00079 

— 1- 



WO 03/092154 PCT/CN03/00079 

-2- 

fitmm*) x y , x y i£3±MM$^&&m&Juemm>)ii ( jm&4i-f 
y ^fctetfrMt^ x 3LnML$imm&& , 

Slut *W#ir*»/9f# #*f-il— a 

^Mt-f x^y ^i+i^L ( ixi^iyi ) ^(<D,^ojit^^s^ 

>Uf# AM-AM^: 

|Y|-f(|X|). (1) 



WO 03/092154 PCT/CN03/00079 

-3- 

AM-PM 

4<X>-g(|Xl), (2) 

.^Jjk^ AM-PM iti&JI^ AM-PM 

JL8t;T&3NM&iL#. 

10 (*p AM-AM tt—^aitf^ 353,31® (JM****. 

PMC ^5] # PCT ^M>J : WO 01/05026 Al ) Wlfo t &^T — ##vM*-f- 

2, AM-AM «SJ&, 

3, , 4fr*f#+;***;fcSjM'4lfr*#4# 



WQ 03/092154 PCT/CN03/00079 

-4— 

4, ^ & ¥i AM-AM $M &ft$]&m , £m5l AM-PM $M j? 
AM-PM ^) tt^^^^tf. 

(2) *j«*^4fc*^w«^*bat#*i^^, if%-tf>&m& 



WO 03/092154 PCT/CN03/00079 

-5- 

(5) ##^^^^^^#-^-f4l^IJi^^^l^it#^ 

zkX&ififfi-iHit-f Y(KT) , #rMt^-^#r^t-r^il^ ; #ri£#F9g. 

*L* Wijk bij; ^rii^JH-*^^^.^^^^^ 

-f-Y (KT) ^^^^t-f-^^#-^it}^i, Pp^^A.^^^ 

X (KT) ;S^*£_i&^ X[(K-l)T]...X[(K-n+l)T], 

/^i£#%A^^d$s£i&3i>H6t i< n <io, jph^ra^t-^M^* 

tf*NKL7L#>Hfc Kr < 10> $?m.m*&t\i]M:fa$k. Km< 10. 

^-^X(KT)^^^X[(K-1)T].X[(K-2)T] X[(K-n+l)T] 

^^IM^^HlN&Oin (KT) 2L£.&3&&<bin [ (K - 1) T] , Oin [ (K - 
2)T] Oin[(K-n+l)T], #T*£#*(tMt^£i&^$fc&te^ 



WO 03/092154 PCT/CN03/00079 

-6- 

n2 0 

^fM£^i*^'H& Kn2 < 10, #^*£t^^i#*t^^#t 1 
5 <r<l(h #*£PWi#,g;ifcl<ai<10. 
ffS^L^m. (2) 

(71) *<] m 1*1 ^##t Wi jk -if ^ tfc #M !*) 1 to 

ft^fc* Vij; 

( 72 ) i&i± t TO Vij &^&7l%Ly£ &m\$-fa&. tf) n 
10 ^^Lttf^tMii Yij; 

( 73 Mt£^m&l&.tt*.M-fe&V?%^& 
n&tfjm&M. Ym(RT) , MifMt^i^^^fli^^M^ 

(74) Ym(KT)4^#-ii:^^6^^I^%ti5 Y(KT)^^i„ 

(75) # Yra (KT) ^ Y ( KT ) e (kT) ^-M-fg-, 

15 ^j*^-— Jkn^m^&xMkfa viji+#ti{a (vij) , ^t, n( v )=d 

W (v) /dv; 

(76) #Me(kT)jfpO(Vij)^^., #5ij44.; 

(77) ^.tsij tmm&^uift&ft^&m&iftfttfFmii*} 

i&iti&4fJS&ft$&, ##SiJtf B l^*uil, ui2, uir; 
20 ( 78) MM uil, ui2, uir ^Tfr]^,f^i+^£^|a]^ 

*6il, 5i2 JOO „ Sir; 

#J^#^i^t^tla"J£.# vil, vi2, 000 , vir i-j-^&itf 



WO 03/092154 PCT/CN03/00079 

-7— 

Q(Vil)D, (Vi2),..., Q(Vir)^'J^ uil, ui2, 000 uir ftjlVt 
^T#S'j5il, 5i2,„.. Sir; 

(79) *<J/9 6il, 5i2,„.„ 5 ir &M£iftW1&$^t, c 
= [2(5 il 2 + 5 i2 2 + ...+ 5 ir J ) + 5 ij T /J if^tfc c 4it; 

Wijk^^^jl«rir^Wi*-Wt'ttLJ**ii x 5 ij xftj§L#&Jt 

bij ft&%^ft1fcibmi&$^faA-&r\ x 5Ij; 

m&ifl-frm* (3) *J*fr c ^^f&^JMt, dMfr^jjt, JU'J 

Wijk#*bij*jtMt&W$£, ^MrjMfc (71). 



WO 03/092154 PCT/CN03/00079 

-8- 

fifth mi*m£+*—mi&>&*ik&£-Mfc3,#L, 
X1R&&#ritini¥iW&.$4lJ l P*r, forfait 

— ^ttm&tf AM-PM «^4>^^^f-^^4 L ifc*.^^tb 
MM 

ffl 1 ^^St^S^+A^jft+^^Ttffl; 
ffl 2 #&:M*«^ifc*JM*^^*ffl; 

8 4 i^jMtM^iN&^flitf AM- AM ?f\jkffl¥]?i%%£.ffi 

a 6 %4f^&sL4ftfM^^&&m%&iii,mmtfft&mm- 



WO 03/092154 PCT/CN03/00079 

— 9— 

m 10 >b^3!«HSE^*^Bg. 

Mtmft*&&&&^zk^ft&^ft^%fa^^ Q 



WO 03/092154 PCT/CN03/00079 

-10— 

&¥i#ttoft-$v (kt) %j*m*&tt&<tiMM?ii$.zL^&tfigmtit 

0L X (KT) ZL&XU&qi X[(K-l)T]...X[(K-n+l)T]; /5fi£*$W*Mt. 
ifcfc^fr: &*WijksHft.Ebij; 

>Mfcl<n<10» #i£l^t#^>S-&##^b#>N& Kr<10, # 
10 ^WWStKnKlO; 

4 /^##&W^+#W^Mt£S5>J#: r-3, m=2, n=9; 
15 ^i^^.K=10; ^^^^twijk^biji^^^^wijk (0) jfpbij 
( 0 ), «TA^a«^; ^# x (10T)*(rAJ!l#»««t.^ x B (kT) , ffij x (9T) 
*fr-7v3>J x.[(k-l)T] , x(8T)%^fJ x„[(k-2)T] , x (7T) *&• ^ £»J 
x» [ (k-3) T] , . . . , x (T) m^&i x n [ (k-9) T] . 



WO 03/092154 PCT/CN03/00079 

— 11 — 

Mtt&$-&*.&tfl1fr&4&.Y (KT); 

i+# lij # ^ W $&- t t W Vi j ; 

gp-if^tt}® O/f^Wt^PWt^ Vll, V12, V13, + : 
5 Vll = Will x Xm(KT)+W121 x Xmt (K-l) T] +. . . +W1, 10, 1 x 

Xm[(K-9)T]+bll; 

V12 = W112 x Xm(KT)+W122 x Xm[ (K-1)T]+. . . +W1, 10, 2 x 
Xm[(K-9) T] +bl2; 

VI 3 = W113 x Xra(KT)+W123 x Xm [ (K-l) T] +. . . +W1 ,10,3 x 
10 Xm[(K-9)T3+bl3 Q 

#-^3: #tr B l«Vij^^|]t.i:, *J^#»itJ(t»**fc-H-* 

tnM m &g~^&7btf *&■ ttj # y i j ; # ^ ^ t w m ± 

15 ^#i±^t , P(v) = (l-e- IV )/(l+e- tv ); 

#Jii£if#ifci^ Vll, V12, V13#;# ^'Ji+#AS4t 
#>Y11, Y12. Y13^|^L, #*]#it#ilj # Yll, Y12, Y13 #H&i&— # 
if#V216*Kl, V21=W211xYll+W221xY12+W231xYi3+b21, 
V21^^|J^.J:, Y2i 

##^P^#|$frik>f£ Ym (KT) , MJ^&>&ffi^TMM*h^zk^&¥}fafc 



WO 03/092154 PCT/CN03/00079 

-12- 

-frm. 5: i+# Ym(KT)^^4-it^H6t^l^%* Y(W)tf]M-& e 
(KT), S 4 +«J|{-Jfct^ii?|l^lll^4.e (10T) #0L. 

6: *»]/UJii£6$ e (10T) 
5 itm\ #e (10T) ^^-M#-, #iF"J^JL#-->feW^#«>L«r4 
4fcViji+#ifcQ(Vij), 0(v)=d¥(v)/dv; 

4 +, ^J^JJ^iiif^tb^ V214ii+#ifca(V21)#4i; 

t# 5 21 = O (V21) Me ( 10T); 

4fJ&faft&, ##5'Jt^^.* uil, ui2, uir; £p#'JJf] ii ifr<# 

m&-$-m\$-&® 4 t<# ul, u2, u3 tfrtiL; 

*j/fj uii, ui2, uir ^Mm^m-fg-k^wg. 

±5il, 8i2,.„„ Sir; 
15 *M3#&W&t#tf*)£.i\vil, vi2,..., ;vir if^tb ^ 

OCViDO, (Yi2),..., Q(Vir)^'J^ uil, ui2 JOO „ uir *B#.Pp 

«T#Sij5il, 8i2,. D . 5ir; 

*'J/fl5il, 5i2, 0 „„ 8 ir jWfglfrna-Mt, *HMfcc- [E(5 

il 2 + 5 i2 2 + ...+ 6 ir 2 ) + 5 ij 2 ] 1/2 i+#ii! c^i; 
20 *t: Jt^ SltrW^M^N-^il^W Wi jk ^ bi j ^ 



WO 03/092154 PCT/CN03/00079 

-13- 

n 

bijtitiLM>£M1ftttm&44m.& t 4rT\ x 6ij; 

*>S<^. ^T^^TJ^^t £i^#5'J^ vll, vl2, vl3 
#4fci+#Q (vll) , O (vl2) , O (vl3) , #Q (vll) , a (vl2) , Q (vl3) 
-%ul, u2, u3^HH^ , #S!]5 11, 5 12, 5 13; ##'J^]_L^6 
21 &.$T%~M¥jm%-&$£w211 (0), w221(0), w231(0), b21(0), 

w211 (1) =w211 (0) - n x 5 21 x y ii ( o ) 
w221 (1) =w221 (0) - n x 5 21 xyn ( 0) 
w231 (1) =w231 (0) - n x 521x y i3 ( o) 
b21 (1 ) = b21 ( 0) - n x 5 21 

^#JHJ<#5 11, 5 12, 5 13^^— Mtfm&^m. will (0), 
wll2 (0), wll3 (0), bll (0), wl21 (0), wl22 (0), wl23 (0), 
b21 (0), wl31 (0), wl32 (0), wl33 (0), b21 (0), ... , 

will (1) =wlll (0) - n x 511 x Xm (10T) 
wl21 ( 1 ) =wl21 (0) - n x 5 11 x Xn (9T) 
wl31 (1) =wl31 (0) - ri x 5 11x Xo (8T) 



wl.10, 1 (1) =wl, 10, 1 (0) - n x 6 11xx.(t) 
bll (1) -bll (0) - n x 611 



WO 03/092154 



PCT/CN03/00079 



-14- 

wll2 (1) =wll2 (0) - n * 5 12x Xo (10T) 
wl22(l) =wl22 (0) - x] x 5 12x Xffl (9T) 
wl32 (1) =wl32 (0) - n x 5 12x Xo (8T) 



wl,10,2 (1) -wl,10,2 (0) - n x 512x Xo (T) 
b21 (1) =b21 (0) - n x 6 12 

wll3 (1) =wll3 (0) - p x 6 13x Xm (10T) 
wl23 (1) =wl23 (0) - n x 5 13x Xo (9T) 
wl33 (1) =wl33 (0) - n x 513x Xb (8T) 



wl,10, 3 (1) = wl, 10, 3 (0) - n x 513x Xffi ( T ) 
b31 ( 1 ) -b31 ( 0) - n x 6 13 

m^Skm 4 m-fcftf&mi&^tfi c = ( sn 2 + si2 j + si3 j + 

5 21 2 ) 1/2 yi„ 

^@ 4^^#^^^-t4^K=ll, 



WO 03/092154 PCT/CN03/00079 

-15- 

5 ^m. io: ^m^j^^M^Mt^-^jL^m^^it 

/^^MIhMM-*iU«.3i# : ^4A*-*^^*t^-flr-^'MMliL x (KT) 

15 ;Sj£jS£i&^ X [ (K - 1) T] , X[(K-2)T] X[(K-n+l)T], j5^^U6- 

^#t^^t-t^i^Oin(KT) ^^.^i^^<Din[(K - 1)T] , Oin[(K - 
2)T] <Din[(K-n+l)T], W*<ft^3&&3R+4k») 

20 te^^tf 3|j&3ff>NBt 1< nl< 5, $£^<t-ftetiLii(]&2&3ft^$£ 1 
<n2<l(h #i£H^t.#^#^# y Nfc Kr<10, 
Jt*fcl<m<10; jtbBtK^^: K = l, M iftJSMi^: M>& 



WO 03/092154 PCT/CN03/00079 

-16- 

M^&.3L4ttf$t*.#ti}i&,4M.£&tfi am- am ^&mi&m$.m\$-#M 
■ $m am-pm n **Ma*tMir-5- # , 

M^#;&*.ff*l-,£#J CDMA i& WCDMA kF (£-t k 

F^iM^aft-tf^fc). &W*^*-^<H^ & Fm # 

20 i&i+MA: 

Fm > kF. 



WO 03/092154 PCT/CN03/00079 

-17- 

%%&$£tei&i±&&m3L, 5mhz ^%¥j^tmt 

*P*8I, ^3-^ 1.25MHz ;f > Jf|9^T 



WQ 03/092154 PCT/CN03/00079 

-18- 

& m £ -4t 

10 (3) ^%_Lii^jL^^AiS:^t^, *»*.i*JMH ! h j?'j^r 

# W *&$-&Lm^1& m Sklf^W. ( 2 ); 

(5) ##M^^it^|l^%^^^_L^^#^ii^ 
15 i^A^^^^^. 

Ifcm; ^fii^^#^^#M^^^^fct|^T-f- Y(KT), ^ 
20 ^t-f-^^T^^i^^; flr&ift^-f^kte: ^4 Wi jk iMfeJL bi j; 

^ril^#^^it^.il^ifir*^-f- y (kt) ^^m-^t^M^^-M 



WO 03/092154 PCT/CN03/00079 

-19- 

&^zk.*Lm&)M$t^t-f X (KT) jSL&*g.ig.3& X[(K- 
l)T]...X[(K-n+l)T]. 

<n<l(h #££l^t^^&^t^^40<r<l(h 
#>M£fcl<m<10. 

#*ifc*.£A^##t^'fr-$-«0L X(KT)A£-*U&^ X[(K- 

1) T] , X [ (K - 2) T] X [ (K - n+1) T] fr^gk.^^ ^tficDin (KT) 

^^54il^Oin[(K- 1)T] > <Din [ (K - 2)T] , <£in [ (K - n+1) T] , 

i%L'¥4t J fte&&}&.S&m^&. n2„ 

^^Nfcl<nl<5, ^^^#-^Ste^i&^>^iU<n2<l(h 
m&^%:M:¥)^&Xj¥)^$k. 1< r < 10> #^pg^>ir#t l<m<10. 

^it^MM***^*.. *#^-f^T^#«. (2) 

(71) *Jffi^->ft#«Wift-W««-^*:Wijk it^A#^W^-t^ 



WO 03/092154 PCT/CN03/00079 

-20- 

Mtil* fil** Vij; 

( 72 ) ii.it t ft $.± Vij ^L#^7GJft^**tit^>gL^ W^>5- 

#&jbMi*t tommy, 

5 W^«-tb<tYni(KT) , MJ^^^it^fl^k^MS 

(74) i+#Ym(KT)^^#^^^^^til Y (KT) # Jlte „ 

(75) #Ym (KT) J? Y (KT) M^te (kT) ;8Ut-M<», 

^4L^— AW«-^#«Lib4frlij'ttVij*h^tbQ(Vij), *Hv)-d 
¥ (v) /dv; 

10 (76) #Me(kT)*»Q (Vij)^, #5ijflL; 

( 77 ) 5 i j *m W&4&£1fr4iL%!&jfti&mS6-1frfaft#rtfj 
iti£ii#^i^##, ^f#S!)t^^.*uil, ui2, uir; 

(78) *t]/fJ uil, ui2, uir J8L^1^W«-#4Bt-H-^dltW3E. 
±6il, 6i2,... Sir; 

15 : ^#^^^t^tf B T^.*vil, vi2,..., virif^jijfft 

D(Vil)D, (Vi2),.. OJ Q(Vir)^^ uil, ui2, 00 . uir 5te*MP 
T#5'j5il, 8 12,... Sir; 

(79) #J/U6il, 812,... 5 ir jfctfgTKrWi***, c 
- [2(6 il 2 + 5 i2 2 + ...+ 5 ir 2 ) + 5 ij T /2 if#{±! c^L; 

20 : Jt*fi£#Wi£#*tft|-. Jl*r^-^W^^tWi jk^fer bij ^» 

Wijk^^^^^^.^t^^-n * Bij xfaMtf'&jt 



WO 03/092154 PCT/CN03/00079 

—21 — 

b i j iWMfrtf n n x 5 I j ; 

^afc*.**^**, ##;&E£f-#i£tf jM* (3) ^JUrc^t 
^ M , m$rSEJs &] m Wi j k ^ b i j *U"A.#«L *Wt#*( 7 1 ). 

^.S^^Jfjt kb 0 

^ ^Mt^H-^ 3" * , -f ^j- *&vMt-§- # £ -f 4tM 



WO 03/092154 



PCT/CN03/00079 




WO 03/092154 



PCT/CN03/00079 



-2/6- 




6 21 

S4 



WO 03/092154 PCT/CN03/00079 

-3/6- 



#| Jfl JAY i jit # 4 Jft » « ft- * 4tYm (KT) 



i+#*Ym (KT) 4Y (KT) ftAflLe (KT) 



K = K + 1 




Y 


r 






r 






r 





8 



10 



S 5 



WO 03/092154 



PCT/CN03/00079 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/CN03/00079 



A. CLASSIFICATION OF SUBJECT MATTER 

(IPC7): H03F1/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

H03F1/02, 1/32, H03G1/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

CPRS CffifcJt, jfcfc*. *MBWS&> 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EPODOC> WPI> PAJ (pre-distortiorK amplifier > efficiency-* neural network) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 
A 
A 
A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 
WO0074232A1 (FUJITSU LTD, 07.12.2000, the whole) 
WO9957806 (NOKIA NETWORKS OY, 11.11.1999. thewhole) 
CN1291000A (ALCATEL, 11.04.2001, thewhole) 
CN1204887A (HARRIS CORP, 13.01.1999, thewhole) 



Relevant to claim No. 

M0 

1-10 

1-10 

1-10 



□ Further documents are listed in the continuation of Box C. E3 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

*'E" earlier application or patent but published on or after the 
international filing date 

"L" document which may throw doubts on priority claim (S) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

rt O" document referring to an oral disclosure, use, exhibition or 
other means 

U P" document published prior to the international filing date 
but later than the priority date claimed 



*T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

M X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to involve 
an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

u &" document member of the same patent family 



Date of the actual completion of the international search 
03.04.18 



Date of mailing of the international search report 

05 3UN 2803 (0 5. 0 6.039 



Name and mailing address of the ISA/CN 

6 Xitucheng Rd., Jimen Bridge, Haidian District, 

100088 Beijing, China 
Facsimile No. 86-10-62019451 



Authorized officer 



Telephone No. 086-10-62093_8_33/ 



It ££>ii 



Form PCT/IS A fl 1 0 (second sheet) (July 1 998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 


International application No. 

PCT/CN03/00079 


Citation of document 


Publish data 


Patent family members 


Publish data 


WO9957806A1 


11.11.1999 


FI980967A 


31.10.1999 



AU3712899A 23.11.1999 

NO200054 1 7 A 27. 1 2.2000 

EP1075731A 14.02.2001 

CN1299532T 13.06.2001 



CN1291000A 11.04.2001 EP1067676A 10.01.2001 



PCT/CN03/00079 



A. 

(IPC7): H03FI/02 



b. &m®& 



H03F1/02, 1/32, H03G1/00 



CPRS <W5fe»* Sfc*^> #£l*l*Sr) 



EPODOC> WPk PAJ (pre-distortion> amplifier efficiency^ neural network) 



A 
A 
A 
A 



WO0074232A1 <»±a«cft£*t. 07.12.2000, 
WO9957806 (^S3Era*&WPK£WJ , 11.11.1999, ±X) 
CN1291O00A (P^#-fM#2^1, 11.04.2001, 
CN1204887A <P£S£^J» 13.01.1999, ±X) 



1-10 
1-10 
1-10 
1-10 



"A*' Wfil^Tm^^^J^^W-JIK^W^BO^:# 



"X" ##J*H*fi<jX#, «&#J8i£:fc#. WJ^-^^fiditW 

raj***!***** 



03.04.18 



0 5. 6/i 2003 (0 5. 0 6.03) 



ISA/CN 

+ Hdb^rp;S?SE|S±^S§ 6 ^-(100088) 
86-10-62019451 



86-1 




PCT7ISA/210 3l(Sfl 2 jS)(1998 7 J3) 



PCT/CN03/00079 



FI980967A 
AU37J2899A 
NO20005417A 
EP1075731A 
CN2299532T 
EP 1067676 A 



31.10.1999 
23.11.1999 
27.12.2000 
14.02,2001 
13.06.2001 
10.01.2001 



WO9957806A1 



11.11.1999 



CN1291000A 



11.04.2001 



PCT/ISA/210 ^(I^I£^M^)(1998 ^ 7 ft) 



